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Monday, March 7, 2011 233aviral RNA relative to a simple dsRNA with a length comparable to the api-
cal stem or to the isolated apical stem itself, indicating that PKR specifi-
cally recognizes the central domain. Our data indicate that VA I inhibits
PKR because it binds tightly but does not foster PKR dimerization in the
presence of Mg2þ.
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A Biophysical Study of the Hepatitis C Virus 5’Untranslated Region Inter-
actions with MIR-122
Valerie Schrott, Stanley M. Lemon, M. Rita Mihailescu.
The liver-specific microRNA, miR-122 has been shown to be involved in pos-
itively regulating Hepatitis C Virus (HCV), which infects on average 3.2 mil-
lion Americans. Emerging evidence in the literature suggests that miR-122
binds to two seed sequences (S1 and S2) located within the 5’ untranslated re-
gion (UTR) of HCV genomic RNA. Both sites S1 and S2 are important for the
effect of miR122 in promoting an upregulation of HCV translation, whereas
the S1 site plays a more crucial role in increasing the effect of miR122 upon
the viral replication. In this study, we used biophysical techniques such as nu-
clear magnetic resonance (NMR) spectroscopy and native gel electrophoresis
to analyze in vitro the direct interactions between miR-122 and the HCV
5’UTR RNA.
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Conformational Distributions at the N-peptide/boxB RNA Interface
Studied Using Site-Directed Spin Labeling
Xiaojun Zhang, SangWon Lee, Liang Zhao, Tianbing Xia, Peter Z. Qin.
In bacteriophage lambda, interactions between a 22-amino acid peptide (called
the N-peptide) and a stem-loop RNA element (called boxB) play a critical role
in transcription anti-termination. The N-peptide/boxB complex has been exten-
sively studied, and serves as a paradigm for understanding mechanisms of
protein/RNA recognition. Particularly, ultrafast spectroscopy techniques have
been applied to monitor picosecond fluorescence decay behaviors of 2-amino-
purines embedded at various positions of the boxB RNA. The studies have led
to a model in which the bound N-peptide exists in dynamic equilibrium be-
tween two states, with peptide C-terminal fragment either stacking on (i.e.,
the stacked state) or peeling away from (i.e., the unstacked state) the RNA
loop. The function of the N-peptide/boxB complex seems to correlate with
the fraction of the stacked state. Here, the N-peptide/boxB system is studied us-
ing the site-directed spin labeling technique, in which X-band electron para-
magnetic resonance spectroscopy is applied to monitor nanosecond rotational
behaviors of stable nitroxide radicals covalently attached to different positions
of the N-peptide. The data reveal that in the nanosecond regime the C-terminal
fragment of bound N-peptide adopts multiple discrete conformations within the
complex. The characteristics of these conformations are consistent with the
proposed stacked and unstacked states, and their distributions vary upon muta-
tions within the N-peptide. These results suggest that the dynamic two-state
model remains valid in the nanosecond regime, and represents a unique
mode of function in the N-peptide/boxB RNA complex. It also demonstrates
a connection between picosecond and nanosecond dynamics in a biological
complex.
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Dynamic and Ordered Assembly of Single Spliceosomes
Aaron Hoskins, Larry Friedman, Sarah S. Gallagher, Daniel J. Crawford,
Eric G. Anderson, Richard Wombacher, Nicholas Ramirez,
Virginia W. Cornish, Jeff Gelles, Melissa J. Moore.
Spliceosome assembly is a highly dynamic and complex process involving
the addition of 5 snRNAs and >100 proteins to a pre-mRNA transcript.
This process has largely been analyzed by discontinuous assays that pro-
vide limited kinetic information. By combining yeast genetics, chemical bi-
ology, and a multi-wavelength single molecule microscopy technique
(Colocalization Single Molecule Spectroscopy, CoSMoS), we monitored
the formation of single spliceosomes. This approach revealed that individ-
ual spliceosome subcomplexes associate with pre-mRNA sequentially via
an ordered pathway to yield functional spliceosomes. No single subcom-
plex binding event disproportionately limits the speed of the assembly re-
action. While not all pre-mRNAs acquire a functional spliceosome,
commitment of pre-mRNAs to splicing increases as assembly progresses.
Therefore, spliceosome assembly is not a one-way, unbranched process
as some models depict. This experimental strategy should prove widely
useful for mechanistic analysis of other macromolecular machines in com-
plex environments.1276-Pos Board B186
Direct Observation of pre-mRNA Arrangements During Spliceosome
Assembly Using Single Molecule FRET
Daniel J. Crawford, Larry J. Friedman, Aaron A. Hoskins, Jeff Gelles,
Melissa J. Moore.
In eukaryotes, transcription of genomic DNA produces precursors to messenger
RNAs (pre-mRNAs) which contain both expressed regions (exons) and
intervening non-coding regions (introns). Pre-mRNA splicing, the process
of exon ligation with concurrent intron excision via two transesterification
reactions, is carried out by the spliceosome: a highly dynamic macromolec-
ular complex consisting of five core small nuclear ribonucleoprotein particles
(snRNPs) and many transiently associated proteins. We used single molecule
fluorescence resonance energy transfer (FRET) and single molecule fluores-
cence colocalization (CoSMoS) methods to detect pre-mRNA structural rear-
rangements during the splicing reaction and to investigate their timing with
respect to the steps of spliceosome assembly in budding yeast (Saccharomy-
ces cerevisiae). We first prepared a model pre-mRNA containing two site-
specifically incorporated fluorophores. The FRET acceptor Cy5 was placed
within the 50 exon near the 50 splice site, whereas the FRET donor Cy3
was positioned just upstream of the intron branch point nucleotide that pro-
vides the nucleophile for the first transesterification reaction. Then, by mon-
itoring changes in FRET efficiency on single pre-mRNAs during splicing,
we observed conformational changes within the pre-mRNA. Further, by
stalling the spliceosome at defined points during the reaction, discrete
FRET efficiencies were correlated with association of particular snRNPs.
Collectively, these experiments are providing insight into the stages of spli-
ceosome assembly and activation at which the branch site and 50 splice site
come into spatial proximity, a necessary precursor to catalysis.
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Protein-RNA Dynamics in the Central Junction Control 30S Ribosome
Assembly
Rajan Lamichhane, Kris A. Baker, Philip R. Cunningham, David Rueda.
Interactions between ribosomal proteins and ribosomal RNA (rRNA) facilitate
the formation of functional ribosomes. S15 is a central domain primary binding
protein that has been shown to trigger a cascade of conformational changes in
16S rRNA, which result in the functional structure of the central domain. Pre-
vious biochemical and structural studies in vitro have revealed that S15 binds
a three-way junction of helices 20, 21 and 22, including nucleotides 652-654
and 752-754. All junction nucleotides except 653 are highly conserved in bac-
teria implying that these nucleotides are functionally important. To identify
functionally important sequences and structural elements within the junction,
nucleotides 652-654 and 752-754 were subjected to saturation mutagenesis
and functional mutants were selected and analyzed. Only 74 mutants were iso-
lated with greater than 4% ribosome function in vivo. To determine whether
S15 binding was affected by mutations in the junction loop, S15 was cloned
and over-expressed with the junction mutants. S15 complemented mutations
in the junction loop in each of the partially functional mutants. Nonfunctional
mutants were not complemented by over-expression of S15.
We used single molecule Fluorescence Resonance Energy Transfer (smFRET)
to study the Mg2þ and S15 induced conformational changes occurred for all
types of mutants andWT loops. Comparison of the structural dynamics of these
mutants and WT sequence in the presence and absence of S15 revealed specific
sequence and structural motifs in the junction loop that are important in ribo-
some function.
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Structural Analysis of the C-Terminal RNA Binding Domain of CPEB3
Bryce Hilburn, Daniel Merkel, Sarah Wells, Brian Lee.
Cytoplasmic polyadenylation element binding protein isoform 3 (CPEB3) is
a translational regulatory protein. There are four isoforms of CPEB. CPEB1
binds to a uracil rich cytoplasmic polyadenylation element (CPE) sequence
in the 3’UTR of mRNA and upon phosphorylation switches from an inhib-
itor to an activator of translation through regulation of polyadenylation.
CPEB3 does not promote polyadenylation nor does it bind to the CPE se-
quence. Rather, CPEB3 recognizes a structured RNA motif in the 3’UTR
and inhibits translation. CPEB comprises an N-terminal kinase-binding re-
gion, two RNA recognition motifs that function in molecular recognition
and a C-terminal zinc finger that doe not influence specificity, but is re-
quired for binding RNA. Our initial research is focused on the recognition
of a structured mRNA by CPEB3 for comparison with parallel studies of
CPEB1 bound to a single stranded CPE sequence. We have cloned,
